When studying the chemically active plasmas by the methods of computational physics, the macroscopic kinetic approach proved to be very convenient. The models are based on the systems of chemical reactions between active species in the discharge, from which the continuity equations for concentrations of individual species are derived. However, in many cases the kinetic scheme of the model is very complicated and the set of input chemical reactions must be reduced first in order to be able to solve the model. Various techniques for model simplification can be found in the literature -e.g. approaches based on the sensitivities of individual reactions, on the corresponding reaction rates, on time-scale separation, etc. The technique used in our contribution is based on the monitoring of the speed of every reaction during the kinetic calculations, resulting in weight factors of reactions describing the relative importance of individual reactions in kinetic scheme 1 . The main goal is to preserve only the reactions influencing profoundly the resulting concentrations of main products or products important for given application.
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The developed reduction technique was applied to the analysis of two different types of chemically active plasmas. The first system, CH 4 /N 2 , was obtained by the mixing of methane to nitrogen flowing afterglow discharge. The original kinetic scheme consisted of 274 chemical reactions between 50 species. After the reduction procedure only about 50-60 reactions found to be important. The second studied system was the active discharge in oxygen and in oxygen containing mixtures. The original kinetic scheme was reduced from about 110 reactions (for pure oxygen) to less than 40 chemical reactions between the most important active species. After the reduction of model complexity without significant loss of model preciseness, the residual kinetic schemes of both methane and oxygen containing mixtures can be solved by standard algorithms for the stiff sets of equations. In the final part of contribution the interaction of chemically active plasma with immersed solids is studied and the role of the most important chemical reactions is discussed.
